
   

   
     

   
 

  

                
             

         
         

           
    

            
             

              
             

             
   

              
              

             
                   

         

                 
                 

             
               

              
            

       

             
             

                 
                   

               
               
                
                 

           
            



   

                  
          

              
                

            
       

 
 

         
               

          
             

         
               

         

      

                 
                 

              
              
                 

                
                  

                 
              

               

          
               

                
               
                 

                    
                 
                   

                

                  
                

                
                   

         

              
                 

          

               
                   

             



   

                  
                  

                
               

                
            

               
            

              
               

 

               
           

  

        

  

     

                 
                  
                

                 
                 
               
         

 
             

                 
 

        
                

   

           
             

               
                 

                   
    

                
                  
               

                    
                 

                 
                  

               
                  
                 

              



   

                     
                 

                  
    

               
                 
               
                 

              
                
         

                    
                 

                   
                

                 
                  

 

    

                 
                  

                
             

             
         

              
                

                  
                 

             
                 

                        

       
           

         
     

 
    

                   
               

    
 

                     
                

  
     

          



    

    

 

            
                   
               

               
          

                 
       

             
                    

                
       

             
                 

              
                 

                 
           

              
             

                  
                

       

       

                  
    

   
    

                  
      

             
                

               
               

               
             

                
       

            
                  

                  
    

                 
              
             

             
                

      



     

              
                

                
               

               
                 

                
            
                   
                

              

  

             
                 
                 

                   
                  

                  
                   
                 

                 
    

                
                 

               
                

              
        

               
                

                
             

           
           
                  

            
                

    

                  
                   

                  
               

                 
       

                  
                 

                    



   

                
                 

            

                   
                   

                       
               

           
              

                     
              

                
              
                

                  
                  

   

               
                   

               
                  

               
                

                
                 

               
                

               
      



Figure 1
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Figure 1: Low-AV, high-closing velocity interception. Interceptor orbita] periodis
slightly greater or less than one year in order to achieve phasing needed for
interception. Several NEO orbital periods must be available before Earth impact.



Figure 2
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Figure2: High-AV NEO rendezvous mission.  .



Figure 3
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Figure 3: Moderate-AV rendezvous  mission, using planatary flyby (in this case,
Venus first and then Earth).



Figure 4
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Figure4: ECA discovery completeness as
limiting magnitude V for the standard
bias-corrected model population examined,
throughout  the survey, even at faint V.

*

functions of threshold diameters and
survey region (see text). In the
several large ECAS went undetected



Figure 5
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Figure 5: Stony meteriote radius of destruction as function of size and impact
velocity.



Figure 6
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Figure 6: Tunguska in Perspective





Figure 8
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Figure 8: These are radar images of asteroid 4179 Toutatis made during the
object’s recent close approach to Earth. The images  re~eal two irregularly  shaped,
cratered  objects  about  4 and 2.5 klometers (2.5 and 1.6 miles) i n average  diameter
which  are probably  in contact  with each other.
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Figure 10
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Figure 11: Basic elements of a Free Electron Laser. The accelerator must deliver 500 ampere pulses at 6 Mev
to generate 3 mm wavelength for the NEO radar application.



Figure 12: Compact,  all solid-state  electron  accelerator mo~ul~ de~eloped  b)
Science  Research  Laboratory. Inc. in a joint NAS}l-SDIO  project.  Six such
modules  \\ould po~ier the 3 mm ~~’atelength J\’EO radar.






